Paenibacillus assamensis is a bacterium usually found in warm springs. We detected P. assamensis in a man with suspected tularemia. The strain isolated from the man's knee joint fluid was identified as P. assamensis after analysis of a homologous sequence of the 16S rRNA gene.
T he genus Paenibacillus comprises >89 species. Some of these are pathogens in honeybees or other invertebrates; others are occasional opportunistic pathogens in humans (1, 2) . Bacteria belonging to the genus Paenibacillus have been isolated from various environments, such as soil, water, rhizospheres, vegetable matter, forage, and insect larvae, as well as from clinical samples (3). Tularemia, caused by the gram-negative intracellular pathogen Francisella tularensis, is highly virulent in humans and animals. An isolate from the joint fluid of a man in China in whom suspected tularemia was diagnosed recently was identified as Paenibacillus assamensis, a species usually found in warm springs.
A 44-year-old farmer was admitted to the surgical department of the Hospital of Traditional Chinese Medicine of Qianxinan Prefecture (Xingyi, China) on June 28, 2016. He had swelling and aching in his left knee that had appeared without an obvious cause and lasted for ≈6 months (Figure, panel A). He denied being bitten by a mosquito or other insect. Moreover, he had no contact with any animal before onset. In January 2016, he was admitted to the local county hospital for fever, cough, and pectoralgia. An antituberculosis regimen was started 3 days later. After he took the prescribed medicine for 15 days, his left knee began to swell and ache, accompanied by limitation of movement. However, no improvement was evident after drug withdrawal.
His body temperature fluctuated from 36.0°C to 36.8°C. A semisolid mass of 9.7 × 2.1 cm 2 was detected on ultrasound examination 0.4 cm from the left popliteal fossa to the subcutaneous surface. No acid-resistant bacilli were detected in the articular puncture fluid, which was inoculated using blood plate media. Gray migratory colonies of gram-negative bacteria appeared after 2 days. The presumptive identification of the isolate using the gram-negative card on the VITEK 2 Compact System (bioMérieux, St. Louis, MO, USA) was F. tularensis. A Cystine heart agar enriched with chocolatized erythrocyte medium was inoculated with the isolate, and gray opaque colonies ≈1 mm in diameter emerged after 2 days (Figure, panel B) . The latex-agglutination test showed that the fresh strain and the patient's serum were negative for F. tularensis-specific antigens and antibodies.
We amplified the 16S rRNA gene of the bacterial genomic DNA using 2 universal bacterial primers, 27f and 1492r (4). Next, a 1,379-nt continuous stretch (GenBank accession no. MG847149) was obtained by 2-way sequencing of high-quality amplicons, which we used as a query to search for homologous sequences in the GenBank database. The query coverage was 100%, and the highest consistent sequence was that of P. assamensis strain GPTSA 11 16S rRNA gene. We further amplified the 16S rRNA gene of the patient's DNA using another pair of primers, 8-27f and 1500r (5). The highest consistent sequence obtained this time was 1,429 nt (GenBank accession number MG847150), still in the 16S rRNA gene of P. assamensis strain GPTSA 11. The analysis of the sequences indicated that the 2 amplicons contained the consensus signature sequence stretches PAEN 515F (6) and PAEN 862F (7), which are mostly found among different species within the genus Paenibacillus.
The local hospital detected F. tularensis in the patient with suspected tularemia on the basis of PyrA-positive results using the VITEK 2 Compact System. No recent studies have reported the association between PyrA and F. tularensis. The biochemical tests also showed that the strain could not ferment glucose and maltose. However, F. tularensis type A and type B are capable of fermenting glucose and maltose (8) . Moreover, F. tularensis-specific antigen and antibody tests did not confirm that this strain was F. tularensis (9) .
Both amplicons of the patient's 16S rRNA gene contained PAEN 515F and PAEN 862F signature sequences. After searching the homologous sequence of the 2 amplicons, the 16S rRNA gene sequence of P. assamensis GPT-SA 11 displayed higher homology. Therefore, we concluded that the bacterium isolated from the patient's joint fluid was not F. tularensis but P. assamensis.
In 2005, a new species of Paenibacillus named P. assamensis GPTSA 11 was isolated from a warm spring in Assam, India (10). Since then, P. assamensis had not been isolated from other environments or patients. Our findings emphasize the need to consider new approaches for preventing infection in the environments where P. assamensis exists.
This patient remained at home to recuperate because of his obscure symptoms and financial constraints, but his symptoms did not abate until the follow-up in July 2017. He was advised to return to the hospital for treatment with drugs targeting P. assamensis. Isolation of P. assamensis from the living and working environments of patients, including soil and water, can successfully reveal the source of infection.
